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Abstract. Myxomatosis and rabbit haemorrhagic disease (RHD) have serious effects on the natural 
populations of wild rabbit in the ecosystems of the Mediterranean habitat in Southern Spain. Thus, we designed 
a diseases control program, which consist in a series of management measures which were applied in seven 
controlled game preserves (named as Zones 1 to 7). These measures were determined in previous works using 
logistic regression models, and included: 1) the diminution and regulation of the hunting pressure, 2) the strict 
sanitary control of the domestic animals in the hunting preserve, 3) the control of the density of mosquitoes by 
wide insecticide treatment, 4) the systematic disinsectation (piretroids) of the burrows, 5) an annual vaccination 
campaign against the myxomatosis and the RHD, and 6) the hunter’s formation and awareness. The application 
of these measures in each zone were very unequal, and depended on economic factors, availability or, simply, 
attitude of the hunters. The effectiveness of the measures which were applied in each zone was evaluated 
comparing the densities of rabbit in each zone before and after the performances, inferred through the pellet 
count. Using the One-way analysis of variance and one sample t test, we verified that the number of rabbits has 
increased every year significantly in the zones 4 and 7, zones where almost all the propose measures have been 
applied. We can conclude, therefore, that the control measures which we propose, significantly improve the 




Myxomatosis and rabbit haemorrhagic disease (RHD) have serious effects on the natural 
populations of wild rabbit (Oryctolagus cuniculus, Linaeus 1758) in the ecosystems of the 
Mediterranean habitat in Southern Spain. This fact has becoming actually in the considerable 
reduction of its natural populations, being considered that they are, today, one tenth part of 
which was decades ago [5]. Certainly, the most serious consequence has been the alteration of 
the food chain that has put in a serious danger of extinction its main specialistic predators, 
like the Iberian lynx (Lynx pardinus) or the Iberian imperial eagle (Aquila adalberti) [3]. 
Also, we must to emphasize the enormous economic impact that it has supposed for rural 
areas whose economies widely are based on the hunting [4]. 
Although the measures propose to increase the populations of wild rabbit in the 
Mediterranean habitats have been diverse (breed in captivity, translocation, dense nuclei of 
population, wide vaccinations, etc.), great profits have not been obtained [1]. 
In previous works [2], we made several epidemiological studies to know the main risk 
factors for the myxomatosis and RHD in natural populations of wild rabbit in southern Spain 
that includes most of the ecosystems of the Mediterranean habitat (countryside, scrubland, 
ligneous crops, wetlands and mountains). With the recorded variables (more than 80), we 
developed a binary logistic regression analysis that showed that the conditions of the 
reproductive state, serological status for these virus diseases, the hunting pressure, the annual 
season, the density of domestic animals, the density of mosquitoes, the disinsectation of 
 43 
natural burrows and the levels of nickel ground contamination, either predict a 73% of the 
infection by the viruses including in the study. Thus, we could design a control program 
against these diseases in its natural landscapes. 
 
MATERIAL AND METHODS 
 
As diseases control program, a series of management measures were proposed in year 
2005 to be applied in seven controlled game preserves (named as Zones 1 to 7). These 
measures included: 1) the diminution and regulation of the hunting pressure, 2) the strict 
sanitary control of the domestic animals in the hunting preserve, 3) the control of the density 
of mosquitoes by wide insecticide treatment, 4) the systematic disinsectation (piretroids) of 
the burrows, 5) an annual vaccination campaign against the myxomatosis and the RHD, and 
6) the hunter’s formation and awareness. 
The effectiveness of the measures which were applied in each zone was evaluated 
comparing the densities of rabbit in each zone before and after the performances inferred 
through the pellet count. Pellet count was recorded monthly in twenty one sampling stations 
(three in each zone) following Wood [6]. The annual pellet count in each hunting preserve 




Annual pellet count (pellet/m-2) in the different zones along the study period (2003 to 2006). 
 
  2003 2004 2005 2006 
 Mean SD Mean SD Mean SD Mean SD 
Zone 1 134.87 104.88 107.00 60.98 136.33 88.81 127.73 88.87 
Zone 2 92.67 77.46 69.20 66.72 56.17 58.13 109.08 80.70 
Zone 3 27.13 28.64 13.20 15.10 28.92 29.22 32.87 50.92 
Zone 4 104.67 71.46 69.80 54.83 103.87 69.80 120.13 72.80 
Zone 5 261.00 109.85 237.50 123.12 219.20 110.75 210.20 106.55 
Zone 6 87.53 99.01 55.80 65.90 114.11 117.39 128.33 119.70 
Zone 7 89.33 71.55 77.07 57.53 92.67 74.85 158.87 92.80 
 
One-way analysis of variance, using multiple comparisons Scheffé’s test, was used for 
the evaluation of the pellet count in the different zones. Independent-samples t test was also 
used for determining the zones which sowed significances in their pellet count.  
 
 
RESULTS AND DISCUSSIONS 
 
 The application in each zone of the measures proposed for the control of the diseases 
of the rabbits, has been very unequal (table 2), and depended on economic factors, availability 











Control measures applied in each zone (1= regulation of the hunting pressure, 2= control of the domestic 
animals, 3= wide insecticide treatment, 4= systematic disinsectation of the burrows, 5= annual vaccination 
campaign against the myxomatosis and the RHD. 
2003 2004 2005 2006 
 
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 
Zone 1 
   + +    + +    + +    + + 
Zone 2 
          +     +     
Zone 3 
          +     +     
Zone 4 
          + +  + + + +  + + 
Zone 5 
   +     +     +  +  + +  
Zone 6 
               +    + 
Zone 7 
          +   + + + + + + + 
 
As we can verify in table 2, the most applied measures were the disinsectation of the 
burrows and the vaccination. Only in zone 7 the control program was follow almost complete. 
Using the One-way analysis of variance we verified that the pellet count is significantly 
different between the four years of the study (F=2,962; p=0,032) and therefore the size of the 
populations, results which were contrasted with the Scheffé’s post hoc analysis of multiple 
comparisons (p=0.033 for a confidence level of 95%). In order to verify in what areas have 
been different pellet count, we applied one sample t test, verifying that the differences were 
marked in the zone 4 (F= 2,979; p= 0.041) and in the zone 7 (F= 10,295; p= 0.008) between 
years 2004 and 2006, being the non significant in the others zones (zone 1, F= 6,404 p= 
0,463; zone 2, F= 1,077 p= 0,172; zone 3, F= 4,452 p= 0,170; zone 5, F= 0,159 p= 0,603; 
zone 6, F= 5,705 p= 0.078). 
Thus, the number of rabbits has increased every year significantly in the zones 4 and 7, 
zones where almost all the propose measures have been applied, happening of an average of 




We can conclude, therefore, that the control measures which we propose, significantly 




1. Arenas, A., R. Astorga, I. García, B. Huerta, A. Varo, A. Carbonero, R. Cadenas, A. Perea,2006, Captive 
breeding of wild rabbits: techniques and population dynamics. J. Wldlf. Manag. 70 (6): 1801-1804.  
2. Arenas, A., I. Luque, B. Huerta, C. Borge, A. Carbonero, I. García, 2006, Estudio de factores de riesgo de la 
mixomatosis en poblaciones de conejo Silvestre (Oryctolagus cuniculus) en Andalucía. Abstacts V Jorn. 
Epidemiol. Med. Prev. S. Fernando de Henares (Madrid).  
3. Ferreras, P., 2001, Landscape structure and asymmetrical inter-patch connectivity in a metapopulation of the 
endangered Iberian lynx. Biol. Conserv., 100 (1): 125-136 
4. González, J., L. Arias de Reyna, P. Ruiz, 2004, La actividad cinegética en Córdoba. Ed. Diputación 
Provincial de Córdoba. Córdoba (Spain). 
5. Villafuerte, R., C. Calvete, C. Gortázar, S. Moreno, 1994, First epizootic of rabbit haemorrhagic disease in 
free-living populations of Oryctolagus cuniculus at Doñana National Park, Spain. J. Wldlf. Dis., 30(2): 
176-179. 
6. Wood, DH., 1988, Estimating Rabbit density by counting dung pellets. Aust. Wldlf. Res., 15: 665. 
